Introduction
============

Meningitis is one of the most severe diseases accounting for numerous deaths per year. Fatality rate due to meningitis remains high, which is between 2% and 30%. Long term complications like epilepsy, mental retardation and sensory neural deafness are observed in 10%--20% cases ([@R1],[@R2]).

Meningitis is a major public health problem needing timely diagnosis, appropriate treatment, prevention and control. The region in Sub-Saharan Africa, including Ethiopia, is known as the "meningitis belt" because of the high prevalence of meningitis in the area ([@R2],[@R3]).

Meningitis in children takes the form of sporadic cases with a rate of 1.5/100,000 and 20/100,000 population in the developed and developing countries, respectively. A minimum of 890,000 cases are estimated to occur per year. Among them, 160,000 and 135,000 are disabling and fatal cases, respectively ([@R4]).

Any delay in the initiation of treatment could be fatal. However, antibiotics are often administered before the laboratory results of CSF culture and sensitivity ([@R5]). However, there is limited information available on the risks factors and clinical outcomes of meningitis ([@R6]). Therefore, the aim of this study was to identify the risk factors and clinical outcomes of meningitis among children admitted with meningitis to Felege Hiwot Referral hospital, Bahir Dar, Ethiopia.

Methods and Materials
=====================

A retrospective chart review study was conducted in Felege Hiwot Referral Hospital (FHRH) by reviewing records of children treated in this hospital from January 2016 to May 2016. FHRH is located in Bahir Dar city, Amhara Regional State, Northwest Ethiopia. Bahir Dar city is located approximately 578 km northwest of Addis Ababa. Approximately, 26,870 inpatients and 217,251 outpatients are served in the hospital annually. Out of them, 22,100 were children. The total number of admission due to meningitis in pediatrics ward was 282 per year.

Sample size of this study was determined based on single population proportion formula by considering: 5% margin of error, 50% prevalence and 95% confidence interval. After considering 10% non-response rate and correction formula, the final sample size became 179. Patient records were selected from patient registration books by using simple random sampling technique i.e., lottery method.

**Measurement**: Patient charts from the age of one month to 15 years admitted due to meningitis were used to collect the data. The data was collected by using structured checklists. Checklists were prepared by reviewing different researches done on similar areas ([@R7]--[@R10]).

Two nurses with bachelor degree qualification and one supervisor with masters degree were assigned for the data collection process. Before the actual data collection started, a one day training was given for data collectors and the supervisor on how to collect and record data appropriately.

**Data analysis**: The data obtained from records were coded, filtered and entered into EPI Info version 3.5.3, then transferred to SPSS Version 16 for analysis. To identify factors associated with clinical outcome of meningitis, first bivariate analysis was done to each independent variable with the outcome variable. Those variables which were associated with neonatal mortality were included in multivariate analysis. The strength of association was determined using odds ratio and 95% confidence level. Statistical significance was set at P value of \<0.05.

**Ethics:** Ethical clearance was obtained from Bahir Dar University College of Medicine and Health Science, Department of Nursing. Confidentiality of information was maintained by omitting the patient names and addresses from the checklist.

Results
=======

**Risk factors for meningitis**: One hundred seventy-nine pediatric files were studied. Of the total, 98(54.7%) were females and 62(34.6%) were between age of 5--15years. From all, 40(65.6%) mothers of children were not educated, and 26(45.6%) of them were employed. Regarding immunization status, 88(49.2%) were completed. There was no history of anti-meningitis given to all of them. Two (1.1%) of them had history of urinary tract infections (UTI) before admission, 17(9.5%) were malnourished and ten (5.6%) were on immunosuppressive agents ([Table1](#T1){ref-type="table"}).

###### 

Risk factors for meningitis patients who were admitted in FHRH, from July 2014--June 2015, Bahir Dar, Ethiopia, 2016 (n= 179)

  Variables                                            Frequency   Percent
  ----------------------------------- ---------------- ----------- ---------
  Age                                 1month--1year    38          21.2
                                      1--2 years       41          22.9
                                      2--5 years       38          21.2
                                      5--15 years      62          34.6
  Sex                                 Male             81          45.3
                                      Female           98          54.8
  Maternal education (n=61)           Educated         21          34.4
                                      Non educated     40          65.6
  Maternal occupation (n=57)          House wife       25          43.9
                                      Employed         26          45.6
                                      Merchant         5           10.5
                                      Urban            120         67
  Residence                           Rural            59          33
                                      Winter           48          26.8
                                      Spring           49          27.4
  Season of admission                 Summer           54          30.2
                                      Autumn           28          15.6
                                      Yes              2           1.9
  use of anti fungal(n=102)           No               100         98.1
  Child immunization                  Completed        88          66.2
  status(n=81)                        Non started      14          10.5
                                      Incomplete       2           1.5
                                      Up-to-date       29          21.8
  Previous History of UTI(n=69)       Yes              2           2.9
                                      No               67          97.1
  Nutritional status of child(n=94)   Malnourished     17          18
                                      Well nourished   77          82
  Use of corticosteroids              Yes              78          43.6
  drugs(n=168)                        No               101         56.4
  Co infection with HIV/AIDS          Yes              8           4.5
                                      No               171         95.5
  Co infection with TB                Yes              4           2.2
                                      No               175         97.8
  Co infection with malaria           Yes              2           1.1
                                      No               177         98.9

**Clinical presentations, laboratory findings and outcomes of meningitis**: Nearly one third of the patients, 58(32.4%), were worse at presentation. About 64(35.8%) arrived at the health facilities within 3--7 days of the onset of illness. Form all patients, 55(30.7%) and 51(28.5%) were positive for brudzinski\'s and kernig\'s sign, respectively. With regard to their level of consciousness, 85(47.5%) were lethargic. From 179 patients, Cerebrospinal fluid (CSF) analysis was done for 125(69.8%); among them, 151(98.3%) developed leukocytosis. Gram stain was done for 106(84.8%), and most of them, 49(46.2%), were gram negative.

Most of the study participants, 125(69.8%) had confirmed meningitis. In most patients, 114(63.7%) there was no improvement seen with initial antibiotic therapy. Most patients 136 (75.9%), discharged after improvement. From all patients studied, 10 (5.6%) left the hospital against medical advice, and 3.4% cases died. Among the total participants of the study, 58(32.4%) developed seizure. In addition: 5(2.8%), one (0.6%), two (1.1%), seven (3.9%) and 41(22.9%) developed hydrocephalus, paralysis, brain abscess, shock and respiratory distress, respectively ([Table 2](#T2){ref-type="table"}).

###### 

Clinical presentations of meningitis patients who were admitted in FHRH, from July 2014--June 2015, Bahir Dar, Ethiopia, 2016 (n=179)

  Variables                      Clinical features             Frequency   Percent
  ------------------------------ ----------------------------- ----------- ---------
  Chief compliant at admission   Worse                         58          32.4
                                 Better                        121         67.6
  Duration of onset of illness   \<1day                        34          19
                                 1--2days                      59          33
                                 3--7days                      64          35.8
                                 \>7days                       22          12.3
  Fever                          Yes                           158         93.1
                                 no                            21          11.7
  Level of temperature at        35.5--37.5                    11          6.9
  admission(160)                 37.5--38                      45          28.1
                                 38--40                        101         63.1
                                 \>40                          3           1.9
  Brudinski and kerning signs    Positive                      55          30.7
                                 negative                      124         69.3
  Neck stiffness                 Positive                      51          28.5
                                 negative                      119         66.5
                                 Not documented                9           5
  Level of consciousness         Conscious                     74          41.3
                                 Lethargic                     85          47.5
                                 Semiconscious                 8           4.5
                                 Unconscious                   12          6.7
  Nerve palsies                  Positive                      19          10.6
                                 Negative                      158         88.3
                                 Yes                           134         74.9
  Irritability                   No                            45          25.1
                                 Well feeding                  8           4.5
                                 Poorly feeding                107         59.8
  Feeding                        Refuse to feed                64          35.8
                                 Yes                           163         91.1
  Vomiting                       No                            16          8.9
                                 Yes                           2           1.1
  Bulged fontanel                No                            177         98.9
  CSF analysis                   Yes                           125         69.8
                                 No                            54          30.2
  WBC count both in              \<5000cells/m3                3           1.7
  blood & CSF (n=125)            5000--10000cells/m3           139         91.6
                                 \>10000cells/m3               12          6.7
  Color and condition of         Clear                         86          68.8
  CSF(n=125)                     Crystal                       39          31.2
  CSF Protein level              \<15mg/dl                     1           0.8
  (n=125)                        15--50mg/dl                   15          12
                                 \>50mg/dl                     109         87.2
  Glucose level of CSF(n=125)    \<70mg/dl                     103         82.4
                                 70--126/200mg/dl              22          17.6
                                 \>126/200mg/dl                0           0
  done(n=106)                    No                            19          15.2
  Gram stain                     Positive                      32          30.2
  result(n=106)                  Negative                      49          46.2
                                 Undifferentiated              25          23.6
  AFB done(n=125)                Yes                           48          38.4
                                 No                            77          61.6
  AFB result(n=48)               Positive                      3           6.3
                                 Negative                      44          93.7
  Indian Ink test                Yes                           5           4
  done(n=125)                    No                            120         96
  Indian Ink test                Positive                      1           20
  result(n=5)                    Negative                      4           80
  Seizure                        Yes                           58          32.4
                                 No                            121         67.6
  Hydrocephalus                  Yes                           5           2.8
                                 No                            174         97.2
  Paralysis                      Yes                           1           0.6
                                 No                            176         99.4
  Brain abscess                  Yes                           2           1.1
                                 No                            175         98.9
  Shock                          Yes                           7           3.9
                                 No                            172         96.1
  Respiratory distress           Yes                           41          22.9
                                 No                            138         77.1
  Final outcomes                 Improved                      136         75.9
                                 Developed complication        19          10.6
                                 Referred to higher facility   8           4.5
                                 Died                          6           3.4

**Factors associated with poor outcome of meningitis**: To identify factors associated with poo r outcome of meningitis, each variable was assessed independently whether they were predictors of poor outcome or not. First, variables were tested using bivariate analysis. Variables which had P\<0.25 were: age, residence, season of admission, immunization status, clinical presentation, oxygen administration, corticosteroid administration, gram stain, Acid Fast Bacilli (AFB), Indian ink and co morbidity with HIV.

Variables which were selected in the bivariate analysis were tested in the multivariate analysis to see their significant effect on outcome meningitis. After adjusting for potential con founders in multivariate logistic regression analysis, season of admission, immunization status, clinical presentation and corticosteroid administration remained significant.

Season of admission was significantly associated with clinical outcome meningitis. Children who were admitted in winter season were 5 times higher to have good outcome than those admitted in summer season \[AOR= 5 (1.191, 20.991)\]. Children\'s immunization status was also associated with clinical outcome of meningitis.. Patients who completed their immunization were almost 20 times higher to have good outcome than those who didn\'t complete their vaccination \[AOR= 20.912 (3.325, 131.502)\].

Pertaining to clinical presentation, children with worse clinical presentation were almost 9 times more likely to develop poor outcome than those with better presentation \[AOR= 8.779 (1.599, 48.192)\]. Children who did not received corticosteroid medication were almost 8 times higher to develop poor outcome than those who receive corticosteroid treatment \[AOR= 8.215 (1.220, 55.328)\] ([Table 3](#T3){ref-type="table"}).

###### 

Distribution of clinical outcome of meningitis patient who were admitted in FHRH, from July 2014--June 2015, Bahir Dar, Ethiopia, 2016 (n=179)

  ----------------------------------------------------------------------------------------------------------------------------------
  Variables                         Clinical outcomes                                                    
  ----------------- --------------- ------------------- --------------------- -------------------------- ---------------------------
  Age               Up 1 years      30                  19                    0.357(0.173, 0.739)        

                    Above 1 years   106                 24                    1                          

  Residence         Urban           88                  32                    1.587 (0.735,3.427)        

                    Rural           48                  11                    1                          

  Season of\        Winter          77                  20                    0.666 (0.335,1.326)        **5 (1.191, 20.991)**
  admission                                                                                              

  Summer            59              23                  1                     1                          

  Immunization\     Completed       93                  16                    0.103 (0.039,0.276)        **20.912(3.325,131.502)**
  status                                                                                                 

                    Not completed   9                   15                    1                          1

  Clinical\         Worse           33                  25                    1                          1
  presentation                                                                                           

  Not worse         103             18                  4.335 (2.107,8.921)   **8.779 (1.599, 8.192)**   

  Oxygen\           Yes             13                  15                    0.197(0.084, 0.461)        
  administration                                                                                         

  No                123             28                  1                                                

  Corticosteroid\   Yes             55                  23                    1                          1
  administration                                                                                         

  No                81              20                  1.694 (0.849,3.377)   **8.215 (1.220,55.328)**   

  Gram stain        Yes             85                  21                    2.024 (0.797,5.139)        

                    No              18                  9                     1                          

  AFB               Yes             68                  16                    1.750 (0.765,4.001)        

                    No              34                  14                    1                          

  Indian ink        Yes             60                  14                    1.633 (0.720,3.701)        

                    No              42                  16                    1                          

  With HIV          Yes             3                   10                    0.074 (0.019,0.268)        

                    No              133                 33                    1                          
  ----------------------------------------------------------------------------------------------------------------------------------

Discussion
==========

In this study, meningitis was common between 5--15 years of age. Which was 34.6% and was higher in females (54.8%) than males. A similar study in the USA showed that being male was reported to increase the risk of acquiring meningitis ([@R10]). This may be due to demographic, socio cultural and economic differences between countries.

Season of admission was the significant factor for clinical outcome of meningitis. Patients who were admitted in winter season were more likely to develop poor outcome than those admitted in summer season. This may be due to the fact that most patients (30.2%) were admitted in winter season. A similar study conducted in Nigeria ([@R11]), USA ([@R12],[@R13]), Britain ([@R14]), Teheran ([@R15]) indicated that most meningitis patients were admitted in spring season. The difference may be due to the fact that the location of the country near to sub-Saharan Africa.

In this study, immunization status of children determines the clinical outcome of meningitis. Children who completed their vaccination had better outcome than those who did not complete their vaccination. In this study, 49.4% children completed their vaccination. A study conducted in the USA, 58% of meningitis patients were vaccinated against meningitis after the age of 2 years ([@R10]), and this finding is similar with other studies ([@R16]--[@R20]). This could be due the protective effect of vaccines to prevent against major causes of childhood meningitis.

This study shows that the form of clinical presentation of the patients determines the clinical outcome, i.e., children with worse clinical presentation like with seizure and nuchal rigidity developed poor outcome than those with better presentation. This finding is similar with other studies ([@R21]--[@R23]). This may be due to poor adherence to the treatment, late initiation of antibiotics and lack of proper supportive care like nursing care.

Children who did not receive corticosteroid medication were almost 8 times higher to develop poor outcome than those who received corticosteroid medication. This is similar with other studies conducted in ([@R24]--[@R28]). This is due to the fact that corticosteroids decreases inflammations, lessens pressure of brain and spread of infections. It decreases associated complications like seizures and hearing loss.

In this study, 32.4% patients developed seizure, 2.8% developed hydrocephalus and 1.1% developed brain abscess. A similar study in Melbourne ([@R18]) showed hydrocephalus (12.5%), cerebral palsy, hemiparesis and paralysis as major neurologic sequelae in children with purulent meningitis, neuromotor disabilities (11.8%) and hearing loss (7.6%) were also substantial. Hearing evaluation should be done at or soon after discharge ([@R3],[@R29]). However, in this study, patients were not evaluated for hearing complications.

In conclusion, this study showed that 15% of pediatrics patients with meningitis developed negative outcomes. Patients who were admitted in winter season, with better clinical presentation, completed their vaccination and managed with corticosteroids had good prognosis than their counter parts. Treating patients with latest and rational use of antibiotics and corticosteroids, creating community awareness about risk factors and early treatment seeking practice, providing appropriate nursing care, improving nutritional status of children and homecare are recommended to improve clinical outcome.

As a limitation, since the study was based on the documented data (chart review) and may not display all factors that were not documented in the patient\'s files.
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